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(54) MIXTURE PRODUCTION METHOD 

(57) The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process and increasing oven's productivity. 

To intensify the glassmaking process the method of mixture production includes mixing the glass 
forming components, and in doing so, into the mixture is introduced powdered metal, selected from the 
group: aluminum, zinc, tin. The introduction of powdered metal significantly increases the mixture 
thermal and electrical conductivity and enables accelerate the glassmaking process at tto^expense of 
more prompt heating of the deep-lying mixture layers. The glassmaking time is reduced by a factor 
of 8-10. 

The invention relates to construction materials industry and could be used at glass producing 
factories to intensify glassmaking process. 

The goal of the invention - intensification of the glassmaking. 

While mixing the glass forming components, into the mixture are introduced powdered metallic 
aluminum, zinc or metal which is inert to the glass-mass, for example tin. As this takes place, if the 
mixture's thermal conductivity factor was X :, then after metallic powder introduction the factor 

™The intensity of the mixture melting and the oven's productivity at founding depends on the heating 
rate of the deep-ly ing mixture layers and heat quantity received by the mixture. The heat quantity is 
approximately determined by the formula : XSAt 

. 
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where Q - heat quantity received by the mixture; 

S - cross-section area; 

At - temperature difference; 

5 - thickness of the layer; 

X - thermal conductivity factor. 
If X i - mixture thermal conductivity without powder, and X2 is mixture thermal conductivity with 
the powder, then it is possible to determine of how less will be the heat quantity received by the mixture 
with the powder Q2 X2. 

K~ — = — , 
Qt h 

orif Q= 100%, then K= . 100%. 

h 

The efficiency will be even higher by using electric heating or electrical-founding. At introduction 
metallic powder into the mixture, the mixture's electrical conductivity increases and the current will 
flow through glass-mass as well as through the mixture itself. As this takes place, the heat release will 
occur directly in the mixture, where heat quantity will be determined by the relation: 

Q = 0.24I 2 Rt, 

where Q - quantity of thermal energy, cal/c ; 
j\ - current, A ; 
R - conductor resistance, Om ; 
t - time of current flow, c . 

E x a m p I e 1 . At composing the mixture, one of the components, which previously was introduced 
as oxide (AkCh) is now introduced as metallic powder, and aluminum quantity is set up 2 mass.%. 
At the same time, if the mixture without powder has Xi = 0.3 Wt/m-C, then the mixture with the 
powder has Xi * 4.5 Wt/m-C. If Q * 100 %, then 

Xa 4.5 

K = -100 5= 100% * 1500%, 

h 0.3 

thus, the mixture will receive additional quantity of heat, which is 1500 %. That is to say, the mixture 
will additional receive 15 times more heat. The mixture electrical conductivity is insignificant to 
obtain additional effect at the expense of electrical heating. 

E x a m p 1 e 2. The mixture is pressed under the press pressure of 45 MPa. As a bond is used 
6 % of water. Into the mixture are introduced 1 mass % of metallic tin before the pressure was applied. 
The founding is carried out in an oven with metal bottom (as to say, on the melt of liquid tin), in order to 
allow the tin depart from the glass-mass at the mixture melting. 
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At the same time, if the mixture without powder has Xi = 0.3 Wt/mC, then the mixture with the powder 
has \i = 0.95 Wt/mC. If Q * 100 %, then 

Xa 0.95 
K= — 100 5 * • 100% * 310 % , 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 3 10 %. That is to say, the mixture 
will additional receive 3 times more heat. The mixture electrical conductivity, in this case, is small and 
at electrical founding the additional heat deposition, at the expense of current flow through the mixture, 
will not occur. 

E x a m p I c 3. The mixture is pressed under the press pressure of 50 MPa. As a bond is used 
7 % of water. Into the mixture are introduced 10 mass.% of metallic tin before the pressure was 
applied. If the mixture without powder has Xi * 0.3 Wt/mC, then the mixture with the powder has 
\2 = 6.8 Wt/m C. If Q * 100 %, then 

X2 6.8 

K = -1005* • 100% *2260%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 2260 %. That is to say, the mixture 
will additional receive 22 times more heat. 

At using electrical heating or electrical founding an additional heat will be deposited, at the expense 
of current flow through the mixture. 

E x a m p I e 4. At composing the mixture, a powdered metallic zinc is introduced. The quantity of 
the introduced zinc is 150 mass.%. At the same time, if the mixture without powder has 
Xi * 0 3 Wt/m C, then the mixture with the powder has Xz * 16 Wt/m C. If Q * 1 00 %, then 

Xa 16 

K = 100 5* 100% *5300%, 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 5300 %. That is to say, the mixture 
wilf additional receive 53 times more heat. 

Application of this invention will allow significantly intensify the process of glass-founding and 
increase the productivity of the oven, by taken into account that increase the mixture heat conductivity 
by 100 % increases the productivity approximately by 20-30 %. 

Besides, introduction aluminum or zinc in form of metal, allows to introduce more of these 
components than in form of high-melting oxides and significantly increases the glass chemical 
resistance. 

Formula of Invention 

Method of preparation of glass mixture by mixing glass- producing components is differentiated by 
the fact, that with the goal to intensify the glass-founding process, a powdered metal, chosen from the 
group - aluminum, zinc and tin, is introduced. 
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no naTeHTaM h TOBapHMM ^HaxaM 
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<2l> :i31270/33 (22) 04.10.86 
(46) 27.07.96 Bioji. No 21 

(72) TopMH A.E., TopHHa H.H., KoHflpaiuo* 
B-H. f 

(71) BcecoKWHWH HayHHO-HccjieAOBaTejibciMM 

HHCTHTyr .^xHHHecKoro h cneuMajibhoro 

CTpOMTCJIbHOrO CTCKJia 

(56) XMMHHecKaji TexKOjiontsi CTemia h 
CHTajuoB. noA pea. H.M, IlaBJiymKHHa, M.: 
CTpoHiWAaT, 1983, c.78 - 104. 

(5<) CnOCOB nPHrOTOBJIEHHSI IUHX- 
Tbl 

(57) H3o6peTeHiie othochtcs k npoMbiuuicn- 
hocth crpoHTe-ibHux MaTepHajioB h Mo*er 
6hm> Hcn<wb30BaHo Ha cTeK<vibHHx 3aB0jjax 
an* hhtchcbxJjmk auhh npoueccoB creioioBape- 



hha h noBbnnciraa npoH3 boahtcji bHOcni ncm. 
C nuibjo HHreHCHcJ}HKaiaiH cremioBapeHHii 
cnoco6 npKroTOB^eima ranxra Biuioiaer nepe- 
McnmiiaHHe CTeiuoo6pa3yranuix komitotichtob , 
npimeM b nmxTy bboastt nopom*oo6pa3RHft 
uerum, Bbi6paHHHH h 3 rpynnsi: araoMRimft, 
Uhhk, (wobo. BaeAeHHe MeTaojiiroecxoro no- 
ponnca 3Hamrrc^bHo noBbnnacr TemionpoBon- 

HOCTb H 3^eKTponpOBOflHOCTb ITOIXTH, a 3TO 

no3B<viflCT ycKopirrb npouecc cremiOHapeHH* sa 
chct 6o/iee 6hicTporo nporpeBa ivry6HHHbix 
cnoeB mnxTbi, BpeMa Bapicn coxpamaeTCa b 
8-10 pa3. 
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M3c6pCTCHne GTHCCHTC5I X npOMblOLtCHHO- 
CTH CrpOHTCIbHUX MATCpHdnOB M MOJXCT 6hlTb 

Hcno.ib30BaHo hb ^rsxaibHux 3aaoAax aah 
MHTCHCH4)HKaiutH nponeccoa CTCsuioaapeHHfl. 

U(Llb M3c6peTCHK3- HHTCHCH(J)MK.aUH2 CTCK- 

noBapeHHfl. 

B UJHXTy npH CMeiUHBaHHH BBOAST MfcTaJI- 
JlH'rCCKHtt nopOIUOK OvUOMMKHfl, UHHKa FU1H 

MCTaAia, HwepTHoro no OTHOmeHHK) X CTCXAO- 
mjccc, HanpHMep cvnoBa. TlpH otom, earn 
xo:x}xJwuHeHT icruionpOBOAHCCTH nnixTbi ao 
aseacniu nopcnixa Sbui A,, to nccue aaeAeHi a 
noponnca xoscjxJmuHeHT 6yaeT X v 

npH Bapxe HHTSHoraHocrb paauiaryieHHa 
uiHXTbi m npoH33oaHTe^BHO<m» neuH aaBHcsT 
or cxopocTH nporpesa iviyoHHHbix CAoea mHXTbi 
h xamnrecTBa Teruia, naAy^aeMoro nmxrofl. 
KojTHMecTBo Teruia onpeACJiaerca iiph6ah3H- 
TejibHo 4»pMy^oA 

nic Q - KOJiHHecrso Temra, ncxnyMeHHoro 

LDHXTOH 

5 - ruiomam> ccMemta; 

At- pa3HOCTb TeMnepaTyp ; 

6 - TOJiimiHa CAoa; 

A - XOO<M)HUHeHT TeiLlOnpOBQAHOCTH. 
Eoih A, - X03<JxJ)imHeHT TeunonpOBOffHOCTH 

niHXTbi 6e3 nopomxa, a A 2 - xoa^x^HUHeRT 
TenjionpoBOflHocra nnixTbi c nopomxoM, to 
moxho onpcaejumb racxoAbxo mchmbs 6yAer 
KCWHMecTBO Teruia, no^yMerace mnxTod c 
nopomxoM 
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hjtu ecmc Q - 100% 



TO X 3 r~ • 100'/. 



Tlpa 2cnaTb30BauHH ajiexTponoAorpesa hjth 
anerrpoBapKH nojieaHuft :xjxpexT 6y^cr eme 

6oneC 3HaMHTtLlWrbJM. FIpH BBeAeKHH b mmcTy 

MeTajuniMcccoro ncponrxa noBtnnacrca aaexr- 
ponpoBOAHOCTh roMxiii, npa 3tom tox hoAact 
hc ram>xo nepc3 crexjioMaccy, ho h nenocpeA- 

CTBCHKO MCPC3 UIMXTy. IIpH 3T0M BbtaCJlCHHe 

Teruia 6yner nponcxoAHTb HenocpcACTBCHHO a 
uiHXTc, rac xojTMMecrBO BbiAeAaeMoro Tciuia 
6yrcr onpcaciaTbca oniomeHUCM: 

Q - 0,241^, 
rac Q - KOjiJwecTBO TeruiOBoft 3HCpnni, xan/c 
I - cmia Toxa, A 

R - COnpOTHBJlCHMC npOBOAHHX3, Om» 

t - BpeMa nporexanHsi Toxa, c. 

flpHMCp 1. FIpH COCTaBJTCHHH DIHXTbl 

oflHii H3 KOMnoHeHTOB, xoropbift paHMne 

B80AHJIC* B BHAC OXCHAa (AI 2 0 3 ), BBOAHM B 

Bn,ne MCTajuiH^ecxoro nopoinxa, xo7ihmcctbo 
ajuoMHHHa cocraB^ner 2 Mac.%. flpn otom, 



oiMXTa 6e3 



4 

nopoazxa 



HMCJia 



0,3Bt/m" C. to mHXTa c nopomxoM hmcct A 7 *> 
4.5Bt/m*C. Ecih Q-100%, to 



K3 r 
i 

x 1007, 



1500% 



0.3 



r e. nononHHTejibHoe kotihmcctbo Tenjia, nan- 
yMacMce umxrofl, 6yaer cocraBjiaTb 1500%. 
M-iH ctmxtoA AoncuTHMTC-ibHo 6y3CT nanyMCHO 
a 15 pa3 6arjbme Teruia. 3/icKTponpoBOwocrb 
iuhxtw HC3HaHHTtjn>Haa juisl nojiyweHHfl Aonaa- 
HHTcm>Horo afrbacra 3a chct aneKTponomorpc- 
Ba. 

II p n m e p 2. UlnxTy npcccyiox npn 
. flaoneHHH npscca 45 Mlla. B xauecTBC cba3kh 
npHMcaaiOT 6% bqqbi. B nntxTy no npeccoBa- 

HH9 BBOOTM 1 M3C.% MCldJUV&HOCXOTO OJlOBa. 

Bapxy Begyr b newn c Merajura^eocMM uoaom 
(t.c aa pacruiaBe xnAKoro ojioua), hto6u npa 
pacnjraBJiCHHH iuhxth ojiobo hmcjio bosmox- 
nccrb yftra h? crrexjioMaccbi. npa 3tom, ccm 
rnnxTa 6c3 noporaxa HMeer A,» 0,3Bt/m* C, 
to mHXTa c nopomxoM A 2 - 0,95Bt/m # C. Eoih 
Q«100%, to 



i 



100% 



0,95 
0.3 



•100% = 310% 



T.e. AonojiHHTtnbHoe xcumqecTBo Teruia 6yAer 
cocraBjiaTb 310%. VUm Aono^iBHTejibHo 6yAer 
noaryMeno tuhxtoh b 3 pa3a 6oAbrae Teruia. 
3jiexTponpoBQAHOcn» nnixTbi z 3tom cny^iae 
Majia h npH anerrpoEapxe AonojiHHTejn>Horo 
BHACJieHM Teruia aa chct nponyacaHM roica 
nepe3 nraxTy hc 6yAer. 

II p h m e p 3. UlnxTy npeccyror npn 
AaruieHHH npecca 50 Mlla. B KaMccrse cba3kh 
npHMCMioT 7% bo ah. B oiHXTy ao npcccoBa- 
hha bboahm 10 Mac.% noporuxa MeraAAOTe- 

CXOrO 0JT0B3. IlpH 3T0M, eCAH DIHXT3 6e3 

nopomxa HMeer A,« 0,3Bt/m" C, to nraxTa c 

nopomxoM A,- 6,8Bt/m* C. Earn Q«100% f to 
X 



100% * ^4 #100x tt 2260% 



T.e. AonanHHTejibHoe KOAHMecTBO Teruia 6yAcr 
cocTaiwaTfc 2760%. Hjih oihxtoA 6yAer 
naAyMeuo AonoAHHTejibHO b 22 pa 3a 6aibxr*: 
Teruia. 

TlpH Hcnaib30BaHHH anexTponoAorpeBa hah 

3A CKTpOBapKH 6yACT AOnOAHMTewlbHOe BhlACAe- 

hhc Teruia 3a oreT nporexaHMH Toxa nepe3 
mHXTy. 

I! p H M e p 4. FIpH COCTaBACHIIH IUHXTH 

bboahm b ee cocraB nopoinox MeraJuiH^ecxoro 

U.HHK3. Ko/IHMeCTBO BBeAeHHOTO UHHK3 COCTaB- 

^aeT 150 Mac.%. ripn stom, ccjih uiHXTa ao 



MaeiiMi nopomica A,- O^Bt/m* C, to nooie 
BBcaeiiMH covomxa Aj~ 16Bt/m*C. Eom 
Q-100%, to 
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t.c. floncvmnrenbHoc KawccTBo Tauia, uoji- 
yMacMoe aiHXTofl, 6yAw cocTaMsrr* 5300%. 
W*h njHXTod AoncvraHTCJiiHo 6yaeT nouiyneao 
b 53 pi3a 6om>nxc rauia. 



HaKunmamie H3o6percHHs no3Bar»cr 3*a- 
reflfcBQ HRTCHOKtmuHposaTb npoijecc creiuio- 
Bapem i? noBucirrb npoH3BoaHTaibHocn» ucvh 
nj^yncTc, mto ymcjiMwcHMe TcnjionpuBoaHocm 
aa 100% aaeT noBhnncHHC npoHr.jQOM- 
TC^fcKocTH npHMcpno Ha 20-30%. 

Kpcmc toto, bbgzjghhc itjomkhms hot 
«WH» b McraamHcocoM bhw , no^aer 

•BCC1H foffUBC 3THX KOMTOHCHTOB, VCM B BHAC 

tynnrairai okouob, h sHawreaMio now- 
am xnaneacyio ctohxoct* ctero. 



nyrci* 



OOPMYJIA H30BPETEHHJI 

Cnoco6 npimmwuicHHsi cttaucmmA nmrai 
ncpcMcmHBaHKa cracAoo6pa3yKHHHx 
komhohchtob, omxwuuouvdlc* Tew, mo, c 
uenuo HHTcacwtfflKaiqiH CTeKJKmapeara, b 
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